Recent independent UK government reports and studies have highlighted the importance, but lack, 25 of flock health services provided by veterinarians. Qualitative interviews were analysed by thematic 26 analysis to construct belief statements to understand veterinarians' opinions on preventative advice 27 and drivers for current services to sheep farmers. A postal questionnaire was sent to 515 sheep 28 practices registered with the Royal College of Veterinary Surgeon (RCVS) in England and Wales in 29 2012 to gather quantitative data on these belief statements and to gather demographic information 30 and current services provided by the veterinarian. Exploratory factor analysis with heuristic 31 approaches was conducted on the respondents' belief statements to identify common factors of 32 veterinarian beliefs. Three main factors were identified: motivation for proactiveness, perceived 33 capability to offer preventative services and perceived opportunity to deliver these services. A beta 34 regression model was built to identify the factors significantly associated with the time veterinarians 35 spent in an advisory role. The relative proportion of time increased by 10% (1.01-1.19), 16% (1.03-36 1.30) and 29% (CI: 1.09-1.53) for each unit increase in score for factor 1 motivation, factor 2 37 capability and factor 3 opportunity respectively, indicating that these latent factors explained time 38 veterinarians spent in an advisory role with sheep clients. There was a significant correlation 39 between these factors suggesting influence of the associated beliefs between factors. This study 40 provides insight into the nature and drivers of veterinarians' current behaviour and beliefs. These 41 results could be further tested in behaviour intervention studies and help in designing efficient 42 strategies aiming at promoting proactive health services offered by veterinarians on sheep farms in 43
Introduction 51
A government report in 2009 (Lowe, 2009 ) highlighted that farm animal veterinarians needed to 52 orientate their services away from treatment of individual sick animals to preventative advice. The 53 reasons for this shift to preventative advice were identified as increasing farm sizes, diminishing 54 profit margins, higher expectations from consumers' for high health status meat products, increased 55 farmers' demand and needs by farmers for differentiated veterinary services. Preventative advice 56 included farm specific monitoring of health and disease of livestock and providing action plans on 57 health, nutrition, genetic selection and husbandry to prevent disease. In addition, the advice needed 58
to be bespoke to a farm business and individual farmer's attitudes and beliefs (LeBlanc et al. (i.e. a disease in the flock unrecognised by the farmer), they also consider veterinarians' 74 inconsistent service, high turnover and lack of both expertise and independence in advice as keybarriers to using them in preventative advice for their flocks (Kaler and Green, 2013) . There is no 76 information on veterinarians' beliefs about the services that they offer to their sheep clients and 77 veterinarians' views of their sheep clients' use of their vet. Because the perception of both farmers 78 and veterinarians is crucial to develop an effective proactive relationship and to fulfil both parties' 79 objectives to improve sheep health, there is a need to understand better the views and beliefs of 80 veterinarians on the services they currently offer to sheep farmers and how they believe these are 81 received. The aims of the current study were to use psychosocial approaches to i) understand better 94 veterinarians' beliefs on providing advice on flock health, ii) use exploratory factor analysis to 95 identify common constructs that explain veterinarians' beliefs, and iii) identify whether those 96 factors are associated with the relative proportion of time veterinarians spent in an advisory role on 97 sheep farms. 98 eigenvalues from the reduced correlation matrix were used to determine the number of factors. An 155 oblique factor rotation (promax) was performed, to allow any correlation between factors (Fabrigar 156 et al., 1999; Costello and Osborne, 2005) . Factor loadings greater than ± 0.3 were considered and 157 statement variables with low reliability (i.e. high uniqueness) were discarded from the analysis 158 (Fabrigar et al., 1999) . Complex variables (i.e. loading on two or more factors) were avoided, either 159 excluding the item from the analysis or, in the case of large discrepancy (>0.2), considering the 160 highest loading variable (Ferguson and Cox, 1993) . A minimum criteria of four items per factor was 161 retained (Fabrigar et al., 1999) . Finally, for model diagnostics, the resulting sets of items per factor 162 were examined for internal consistency, using both Cronbach's alpha and inter-item covariance 163 (Cronbach, 1951; Tavakol and Dennick, 2011) . 164 165
Beta regression modelling 166
A maximum likelihood regression technique based on beta regression modelling (Ferrari and 'fire brigade service' rather than a preventative". 213
214
There was also a feeling among veterinarians that lack of records was a key contributor to them 215 being unable to offer the preventative services, for example as highlighted in this quote: 216 "I think if we got on the farm more we could add value offering proactive services, we could tighten 217 things up, we could see where things were going wrong. But I think the main thing is records, if a 218 farmer doesn't have any records then you can't see where things are going wrong, and we've got a 219 few clients who have got very good records and I can see how to add value to their flocks, but I 220 can't necessarily see how to add value if the record keeping isn't there and that's something the 221 farmers need to do". 222
223
Most veterinarians had negative emotions towards reactive care of sheep indicating that they were 224 not happy with their current situation. The quote below demonstrates their state of mind towards 225 this: 226 "I think as a practice we find that we've got a lot of sheep on our books but we very rarely see 227 them. I think you'd probably find that around a lot of the country, I don't think we're unique in thatbut it's something that's been niggling at myself and one of the other vets a bit recently that we've 229 not got enough contact with our sheep farmers". 230
231
Flock health plans (FHP) were mentioned by veterinarians as a form of service but the availability 232 and structure of FHPs varied among interviewees from static FHPs -"We have got a sheep health 233 plan which we can offer if people are interested"-to active ones requiring two visits a year -"I've 234 set up a flock health initiative scheme thing so I see them twice a year, they pay an amount per 235 month for two visits a year so I certainly see them at least twice a year […] They will have written 236 flock health plans, once I've set up an original plan every time I go back after that they get a written 237 review". 238 239 Most of the veterinarians described not charging for all the time they spent on a FHP for fear of it 240 being too expensive, as shown by these comments: 241 "I'd always think 'he's never going to pay for this'". 242 "We're sort of almost obliged to do it but it's impossible to charge a realistic rate, so when work 243 gets busy that's the first thing that then suffers". 244 "The difficult thing was balancing cost, how much you thought farmers would be prepared to pay 245 against our own economics". 246 247
Knowledge and expertise 248
Most veterinarians believed that they did not have sufficient knowledge and expertise and this 249 affected their confidence to be proactive on farms. They blamed lack of contact with sheep farmers 250 and their own lack of enthusiasm for this gap in knowledge and expertise. The quotes below 251 describe these views: 252 "I think that a lot of us don't necessarily have invested enough time in getting enough knowledge 253 and I think we've not necessarily enough knowledge to really supply the farmer with something that 254 he really thinks 'wow that was really useful, I didn't know that'". 255 "If you graduate and all you do is a couple of lambings each year and talk to the odd farmer that 256 comes in to collect some drugs then a) you're going to feel that that's how it is and not aspire to 257 doing anymore, and b) you quickly don't see enough sheep to be able to feel confident in your 258 knowledge when you're giving advice". to three things that I think I can make a difference on starting with the obvious and hopefully 267 building on it". 268 "I was perfectly prepared and luckily I've got a boss who's perfectly prepared for me to take this by 269 the horns and go with it and not worry too much. But I could be very confident in saying in the last 270 year we've done more sheep work than we have done in previous years". 271
272
Veterinarians also believed that sheep farmers did not trust in their knowledge and expertise and 273 how veterinarians could add value to the farm. The two quotes below describe both these beliefs: 274 "I think they (sheep farmers) probably think that generally we've got the same knowledge level as 275 they've got <chuckles> or slightly more or slightly skewed towards the medicine side but I don't 276 know that most of them aren't aware of what else we can offer them". 277
them. This was identified by one vet as being a problem, as shown in the following quote: 289 "I think the reason it's hard is, and I'm myself really to blame here, is assuming farmers won't pay 290 for it and that's exactly the same as trying to charge them for coming to meetings, is we assume that 291 farmers, you know for so long they've got it for free or … yeah so it's possibly a lack of self-292 confidence and lack of trying". 293
294
Most veterinarians mentioned that in their view, their sheep clients did not wish to engage with 295 them and veterinarians were frustrated with this, for example the quotes below describe these views 296 clearly: 297 "Our farmers are not wanting to engage with us, I think it's almost like they don't feel there's a 298 need to somehow". 299 "[...] that's the frustration, for instance, quite recently we tried to have a farmer forum and selected 300 some key farmers to come in and, not with me there or anyone necessarily, but to talk about what 301 they would like and we had a very poor response turning up so we didn't hold it". 302
Ways of interacting with sheep farmers 304
Telephone contact and meetings were the two most common ways veterinarians interacted with 305 their sheep farmer clients. 306
Most veterinarians acknowledged that free telephone advice was the most common way they 307 interacted with their sheep clients and the fact it was free meant farmers would use it quite often. 308
Where some veterinarians thought free telephone advice was a barrier to them getting onto the 309 farms, others thought that free telephone advice sometimes gave them an opportunity to initiate a 310 farm visit. The quotes below express veterinarians' views: 311 "I think that we should (not give free telephone advice) because I think that's where we end up not 312 being able to get onto the farm, because if they feel that they can glean as much information as they 313 need just by talking to you then that negates the need for you to go out to the farm". 314 "[...] often you'll end up on a visit through the telephone; we do a mixed practice, so each of them 315 (farmers) will have maybe five collies in working dogs and we end up doing their farm work". 316
317
There were mixed views among veterinarians on the subject of charging for telephone advice. 318
Some were of the opinion that telephone advice should be charged because of the time taken and 319 knowledge given, but were not sure of how to charge and were fearful of losing the only contact 320 they had with sheep farmers. This is illustrated in the quotes below: 321 "It's really difficult because I suppose being creatures of habit we've never charged for it 322 (telephone advice) and I sort of think well why should we start? But at the same time it is time out 323 of my day and it should be seen as valuable advice I suppose, ultimately they're seeking my opinion 324 as a professional and thus there should be some charge; quite how you'd go about instigating that 325 I'm not sure". 326 "I would hate to think that people didn't want to ring me if they had a problem, and sheep guys are 327 reluctant to get you to come out anyway, if you then started charging for your phone advice god 328 knows what would happen out there". 329 330 There were others who thought offering free telephone advice was traditional and that there was 331 goodwill associated with it, as described by this veterinarian below: 332 "I guess it's traditional and historical that's possibly why you don't (charge for telephone advice) 333 and also there's a lot of other goodwill that comes off the back of it". 334
335
Veterinarians organised farmers' meetings and saw these as an opportunity to engage more and 336 build relationships with farmers: 337 " […] through the meetings really and any opportunity if they're coming in or anything, just trying 338 to engage". 339 "I think if we can offer them a training meeting or just even an evening meeting talking about 340 worms or something. Even just something to pull them back in and we can start off that relationship 341 again then I think there is the potential to develop it". 342 343 However, they felt since most of these meetings were sponsored and free for farmers, farmers did 344 not see value: 345 "Yeah we tend to do a fair bit in conjunction with drug companies". "And I think with hindsight not 346 charging is probably a mistake, because I don't think they value it enough". 347 Of the 147 veterinarians who answered the questionnaire, 26 had ten sheep clients or fewer and 371 were removed from the EFA. The suitability of the belief statements for EFA, assessed by the 372 overall Kaiser-Meyer-Oklin value, was meritorious (KMO=0.81), with no items having an 373 individual sampling adequacy of less than 0.5, and by the Bartlett's test of sphericity, which was 374 statistically significant χ2 = 644.3 (df = 153, p < 0.001), supported the factorability of the resulting 375 items correlation matrix (Kaiser, 1974; Ferguson and Cox, 1993) . 376
377
The IPFA on the belief statements after inspection of a scree plot and parallel analysis, considering 378 factor loadings, gave a three factor solution with eigenvalues exceeding 1.0 (5.02, 1.64, 1.30). This 379 three-factor solution accounted for 65.1% of the total variance of the veterinarians' belief 380 statements. The factors were: factor 1 (with 10 items), factor 2 (with 4 items) and factor 3 (4 381 items). The factor loading for the three-factor solution, items for the factors along with measures of 382 internal consistency and mean scores of the given items are presented in table 1. There were 383 positive correlations between factors: r=0.4 between factor 1 and 2; r=0.3 between factor 2 and 3 384 and r=0.2 between factor 1 and 3. All factors had good internal consistency taking into account both 385 the number of items and the inter-item covariance measure (Cronbach, 1951 ; Tavakol and Dennick, 386 2011). The higher factor scores were related to the individuals either agreeing or strongly agreeing 387 with the related items (data not shown). 388 389 Within factor 1 ("motivation") were items related to veterinarians' motivation (table 1). The 390 majority of veterinarians "agreed" or "strongly agreed" (65-75%) that they provided a good service 391 to their sheep clients and that either their boss/colleagues or their sheep clients were happy with the 392 services they offered. Approximately 44% of veterinarians "agreed" or "strongly agreed" that they 393 offered sufficient preventative advice. However, only 6% of veterinarians "agreed" or "strongly 394 agreed" that they were seeing their clients enough and 24% that they were the primary source of 395 advice to their sheep clients. About 18-23% of the veterinarians either "agreed" or "strongly 396 agreed" that their sheep clients were aware or prepared to pay for their services or that veterinarians 397 themselves had enough marketing skills to promote their services. 398
399
In factor 2 ("capability") were items related to the veterinarians' capability (table 1) . About 45-53% 400 of the veterinarians believed they knew enough about their clients' needs, had enough knowledge 401 about non-veterinarian aspects of sheep enterprises and that their clients were interested in the 402 additional services they could offer. Approximately 70% of the veterinarians "agreed" or "strongly 403 agreed" that they had sufficient sheep health expertise. 404 beliefs in the income opportunity of their services, who did not want external consultants to provide 510 these services and who felt supported by their boss and clients, spent relatively more time in 511 advisory services with their sheep clients. 512
513
Due to the nature of the current study there are some limitations; the response rate was typical for a 514 postal questionnaire to a non-engaged target population (Kaler and Green, 2008) and there is a 515 possibility of response bias to the survey and to specific questions (e.g. the proportion of time spent 516 in an advisory role); However, there was no significant difference between the respondents and 517 non-respondents with respect to their geographical location. Data on beliefs and time spent were 518 collected by self-report, which is the most common method of assessment used in psychological 519 research; however, there is a possibility of self-presentational and recall biases (Horne and 520 Weinman, 1999). As recommended in the literature (Rand and Wise, 1994) , we took steps to 521 diminish the biases by phrasing belief statements in a non-judgmental way and assuring participants 522 that responses were anonymous and confidential. The question on the outcome (i.e. proportion of 523 time spent by veterinarians) was asked in a separate section (with few other questions between) to 524 where belief statements were asked; thus limiting the possibility of any recall. 525
In addition, EFA is driven by the set of items included and additional factors not identified in the 526 analysis may exist. However, there was consistency in some beliefs expressed by veterinarians with 527 previous work done with sheep farmers (Kaler and Green, 2013 ) and the common factors identified 528 map to all three main behavioural components of the COM-B framework that explains behaviour, 529 thus the results are plausible. The factors explain differences in the amount of time veterinarians 530 spent in an advisory role with their clients and these might be predictive -i.e. improving expertise 531 might increase the time spent advising sheep farmers. However, this would need to be tested in 532 intervention studies. Finally, the outcome variable was a proportion with a non-normal distribution 533
and so standard models were not suitable. Due to the challenges related to any data transformation 534 
Conclusions 541
The study results suggest 3 key correlated factors 'motivation' 'capability' and 'opportunity' 542 underlying veterinarians' beliefs about the preventative services they provide on sheep farms. There 543 was some discrepancy in the associated beliefs because, although most veterinarians believed that 544 they provided a good service, they also believed they did not see their clients sufficiently often nor 545 that their clients were aware of the services they could offer. Increased positive belief in their own 546 motivation, clients' perception of their services, own perception of their expertise to offer advice 547 and viewing preventative advice as a source of additional income, together with support from boss 548 and clients, significantly increased the proportion of time veterinarians spent in an advisory role. 549
The current study gives us an insight to veterinarians' current beliefs and how these could be 550
impacting on their behaviour; this remains to be tested in a behaviour intervention study. These 551 results could therefore be used to design effective strategies to target and promote proactive flock 552 health planning on sheep farms. 553 554
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